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Foreword
Distributed XML Processing and Management: Theory and Practice
XML is widely recognized as the standard de facto for coupling with the heterogeneity of data repositories and soft-
ware platforms of distributed environments. In light of this, distributed XML processing and management plays a key role in
the context of a plethora of modern distributed data, information and knowledge management applications and systems.
Distributed XML processing deals with both theoretical and practical aspects, ranging from sophisticated theoretical artifacts
and tools to eﬃcient algorithms and frameworks. A wide number of open research issues and challenges derive from mean-
ingfully using XML in distributed environments, such as distributed XML data management and query processing, distributed
XML indexing and information-retrieval, distributed data mining and knowledge discovery over XML repositories, distributed data
warehousing and OLAP over XML repositories, distributed machine learning and artiﬁcial intelligence over XML repositories, security
and privacy preserving issues of distributed XML management, and many others.
In this so-wide and complex research context, a ﬁrst result is represented by a well-understood unsuitability of classical
models, techniques and algorithms for processing and managing XML data devised in the context of conventional centralized
environments in being straightforwardly extended towards more probing distributed settings. This turns in the emerging
need for a novel class of models, techniques and algorithms for processing and managing XML data that must be able of
dealing with novel challenges posed by distributed environments, such as (XML) data abundance and distribution, (XML)
data consistency and reliability, (XML) data integration, (XML) data collaborative processing and mining, (XML) data security
and privacy, (XML) data concurrency control, and so forth.
This special issue on “Distributed XML Processing and Management: Theory and Practice” of Journal of Computer and System
Sciences presents a rigorous selection of the best papers of the First International Workshop on Distributed XML Processing:
Theory and Practice (DXP 2009) held in conjunction with the 38th IACC International Conference on Parallel Processing (ICPP
2009), in Vienna, Austria, during September 22–25, 2009, Vienna, Austria. DXP 2009 has been a successful event that has
attracted a large number of submissions, and, after a rigorous review process, only four papers have been selected for ﬁnal
publication in the workshop proceedings. After the workshop, these papers have been invited for submission to the Journal of
Computer and System Sciences special issue on “Distributed XML Processing and Management: Theory and Practice”. Other papers
contained by this special issue came from a regular submission process, which, like the workshop, has attracted the interest
of a large community of researchers and scientists, due to the interestingness and relevance of research topics in the context
of distributed XML processing and management. After two rigorous review rounds, only four papers have been accepted for
ﬁnal publication in this special issue.
The aim of the special issue on “Distributed XML Processing and Management: Theory and Practice” of Journal of Computer and
System Sciences is to offer an innovative, modern research perspective on the issue of processing and managing XML data
over distributed environments, by highlighting recent top-quality contributions and results in this scientiﬁc context, and, at
the same, stimulating further investigation in this scientiﬁc ﬁeld. With the aim of adequately fulﬁlling both theoretical and
practical issues of distributed XML processing and management, this special issue contains four papers, which are described
in the following summary.
The ﬁrst paper, titled “Distributed XML design”, by Serge Abiteboul, Georg Gottlob and Marco Manna, focuses the attention
of both theoretical and practical aspects of effectively and eﬃciently supporting design of distributed XML documents. In this
research, a distributed XML document is viewed as an XML document that spans several machines, and the main problem
addressed by the paper consists in designing such a document, given an input distribution design scheme. This scheme is
modeled in terms of the so-called XML kernel document plus a collection of leaves that model sort of references for external
XML resources (e.g., Web services or peers). Under this general framework, the top–down design problem introduced and
solved by authors consists in, given an XML schema type for the distributed document, “propagating” locally this type into
a collection of types, while preserving desirable properties. The alternative design problem proposed and solved by authors
is called bottom–up design, and it consists in, given an XML schema type for each external resource, exhibiting a global type
that is enforced by the local types, again with natural desirable properties. With these ideas in mind, authors provide both
fundamentals and theory of distributed XML design for the two distinct different settings, and also analyze further aspects
that concern typing issues, and their complexity.0022-0000/$ – see front matter © 2011 Elsevier Inc. All rights reserved.
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934 ForewordThe second paper, titled “Privacy preserving OLAP over distributed XML data: A theoretically-sound secure-multiparty-
computation approach”, by Alfredo Cuzzocrea and Elisa Bertino, investigates theoretical and practical issues of effectively
and eﬃciently supporting Privacy Preserving OLAP over distribute collections of XML documents. As authors correctly observe,
these issues are becoming a critical challenge for next-generation Business Intelligence (BI) scenarios, due to the “natural
suitability” of OLAP in analyzing distributed massive BI repositories in a multidimensional and multi-granularity manner. In
particular, in these scenarios XML-formatted BI repositories play a dominant role, due to the well-know amenities of XML
in modeling and representing distributed business data. Also, authors state that, while Privacy Preserving Distributed Data
Mining has been widely investigated, the problem of effectively and eﬃciently supporting privacy preserving OLAP over
distributed collections of XML documents, which is relevant in practice, has been neglected so far. In order to fulﬁll this
gap, authors propose a novel Secure Multiparty Computation (SMC)-based Privacy Preserving OLAP framework for distributed col-
lections of XML documents. The framework has many novel features ranging from nice theoretical properties to an effective
and eﬃcient protocol, called Secure Distributed OLAP aggregation protocol (SDO). The eﬃciency of the proposed approach
is ﬁnally validated by an experimental evaluation over distributed collections of synthetic, benchmark and real-life XML
documents.
The third paper, titled “Collaborative clustering of XML documents”, by Sergio Greco, Francesco Gullo, Giovanni Ponti and
Andrea Tagarelli, addresses the problem of clustering XML documents in a collaborative distributed framework, by also providing
related theoretical contributions. The main motivation of this research consists in recognizing that clustering XML docu-
ments is extensively used to organize large collections of XML documents in groups that are coherent according to structure
and/or content features. Also, the growing availability of distributed XML sources and the variety of high-demand environ-
ments raise the need for clustering approaches that can exploit distributed processing techniques, but, unfortunately, existing
methods for clustering XML documents are designed to work in a centralized way. Starting from this critical limitation,
authors propose a novel XML clustering approach for distributed environments according to which XML documents are ﬁrst de-
composed based on semantically-cohesive sub-trees, and then modeled as transactional data that embed both XML structure
and content information. The proposed clustering framework employs a centroid-based partitional clustering method that has
been developed for a peer-to-peer network, a signiﬁcant distributed environment instance. Each peer in the network is al-
lowed to compute a local clustering solution over its own data, and to exchange its cluster representatives with other peers.
The exchanged representatives are used to compute representatives for the global clustering solution in a collaborative way.
In order to validate the effectiveness and eﬃciency of the proposed approach, authors provide an experimental assessment
of it on real XML document collections varying the number of peers.
The fourth paper, titled “A distributed concurrency control mechanism for XML data”, by Leonardo O. Moreira, Flávio R.C.
Sousa and Javam C. Machado, proposes and experimentally assesses an innovative model for distributed concurrency control
of XML data, called DTX. The proposed model is relevant for a large spectrum of distributed XML processing and manage-
ment application scenarios, as XML has become a standard for data exchange in a plethora of modern information system
applications and systems. Authors motivate their research from recognizing that most of the state-of-the-art concurrency
control techniques available in literature are developed for working on centralized environments, and that actual initiatives
for distributed environments do not take into account the speciﬁcity of XML data. Contrary to this, DTX fully takes into con-
sideration structural characteristics of XML data, and provides multi-granular concurrency control functionalities that increase
parallelism among distributed transactions over XML data. Also, DTX makes use of an optimized structure for representing
XML data as to effectively and eﬃciently support the underlying distributed concurrency control mechanism. Handling of
XML data is conducted in main memory, and updates are performed on an ad-hoc storage layer. Finally, a comprehensive
campaign of experiments demonstrates the beneﬁts due to applying DTX over distributed XML data.
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